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325 B 8728-4M 

[«M*]*!lt* 

(2\)l&mmmftm¥-3--\ 84298 
(22)[tii^B]¥fiE3^(1 991)7^248 

(71) [Jh)PA] 

[HI^JS^]00000601 3 

[ttmxi*em]mmia5 z FHBaE3iLa)(*i-TS2S3^- 

(72) [&BJ%] 
(74)[ftSA] 



<57)[gSft] 

[@B*J] DRAM (Dynamic Random Access Memory) ©^ : EUt^©SSS^l5l±$tl»c, 

t*-vh^23A<ff^$*t^mi <DS/'Ja>aifi2l£:. T^-t2Xh^>vX^25A<^Sl^jS*Hfcm2(Dv'J=l>«ffi 
22<t^65y^^ti", -E-<D^r7— K^32fccti;^/^^34$^J«^ZilCj;y % 1f^h^23<k7^t7.h7>vX^25t^ 
/0^34<t^$ffilc3£^r\ DRANKD^'J-tzJL-^fi^o 
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23 : fc*^ h *jL 

25: T9V.7.V^vX3 



SS: T*f*t« 



m*o>mm 



4r^/<i/4ra>T»««**«**ti. ftii(7)-^icm^*tfct*-yh^t, ccDt*^h^izm^-r<s>^(fiiicsi;. *HBh5>s> 



[0001] 

[0002] ■ • 

[ft5fe<7)}£ti5] DRAM (Dynamic Random Access Memory)!*, S<D7KbXIC?»f Lil. &(c8£iX<fr|&?*-ttiLA<nIBt"t:\ 
S^iA^if^aiUC^^B^PBllilSlSlslCT'fc^o^— ^(D^ft^zi^^-eff^f-tt.ftBtFBTCiamsecWi)!*^ 

[0003]g]18li, -JlaW^DRAMCDft^^jF-r^D^^^StllT'fcSo Bl8lCa;-*-<SlC % DRAM50I*. Btttttt<D 
T'—S'fl^gffi-r&^'J-te^TU-f 51 <!:. <7)miil51tlHllf&<!:LT<Dy ; E'J-tr^S^'r§f=«>a)ThVXte-§-$M- 

S5i*ly— *58t*^-CL^*o*fc»TKU^tt*lifT(0'»i«(*7A)(DaiR«#(RAS. CAS) |C|?|^LTA*^ 
^-A 0 ~A 9 ^&B*«}>nniCA.A$*t«. 

^tzmtfLtti-oT&V. ^ai<*^^±lC*Jt>T«t^feffi«$i5tt<5. 0191*, DRAM|Cfclf3> ; E'J-fe^7b'1'5l£ 
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•So £7i63l*MOS (Metal Oxide Semiconductor ) h^>is*$* 64l*MOS^-V/M^T?fc<S><> > ; EU-tz,/U60l*. Wffi&iZfi. 

fe*o znmwwj-kfrmt. m&s&wtttsiMmmx&vx. *vj*)i>6o£&<Dmm&fa±t,&tz®%x&&zt 

fri~>. *§SODRAMl=j£<ffll^*lTlv&o ! 
[0005]*fc, DRAM0)ig*«<bl=<¥l\ >^ y^l>(Dtr-f'%7t)<ip[ B /h£;h<.&<!:, Cftl^JELT^A^v^fc^aae 

tt:=t$ii/j^*ii>o -is. umsim.tLxoDRAMoygm.itmtt. fce>i/i=mfii40>ft j5fre>. fet*. nmmitiz&yi 

[OOO6]02OI*. U&miZ&ZDRAM(D*V)-t>)l,&<Dffii£&7iiLtzmffimT'&Z>o miZ^X. 1 1*«>«J3>JIHSJ|« 
l**>y=i:/IHfii P»g|c#i.Jix^/ = y^E'j-b;KDT^-bxh7>vX^T*fei)o 4l*#®|gcfcyfcy. 7^txh7>y^30 

»JiR**lfcl6JML 7. SliT^-feXh^vX^SOV— X^fccfctfhW^JgtT'fo&o 9(*v'J=l>*1£l-t(=ff2j££ 

$ttfc^r-V/^^9iDT§PmS. 11l*&4bR£eS<bR£<Z)M0(, fc£lM*$C/^U|£*b&fc£*^P>fcy. TSP«tl10± 
(=ff*fi££*U *VM Q v*90)^mJl«tfc3tgS{*Bi. I2l*f^m&|jll l±lcjf*/£;iF*u £e«->U3>&4f 

(cK^1-*^(S)IC.g^|fei^JSl3±|Cff$JiE^tlfct*^r-^. 15l*t*-vh^14<!:KU-<>^(fe§^liV-^l^)7^|#^ 

-t&tztbo). ±mtf¥-mitz*itzmmmx'ibz 0 aas. ca>ii£. vu=j>s«(d i*psl v-x-ku-t>««7, si*n + 

[0007] 

[fgBJtf^L^t^SIIlftJfc^DRAMlcm^ft^ 

[ooo8]z<DSSfl^i*±fB0)cfc5&ffiS££P;B^ 

^rfillC^^TBBiS^nfc. DRAM(D^y-b^lS«-rS-«!:^ gMt-T^o 

t0009] 

[tss£$*^&fc#<a^fs]ccDseB^icfi£>¥iSf*iBm£^ 

T. ¥^ttS«lcff2J&£;h/ = iitifBh7>v;^^^ 
1Ii|I^CDF B 1<D$Iige,h(7>^|rft^£3jfT*^ 

*<»J***U HHtfi*-wSv$£. mIfBh7>v^^t, BtHBtf>>h^t*<S6t{c-5iJ(cafe^ff^^$tLfc ; t<D'Cife-5o 

[001 0]!EICC(7)*a^OTgit^;S|±, mi C0#^i*«ffilZt*->r-^^Jie-rSXSt. H2<7)^«:SffilC, 
[0011] 

iftmiz\<Dmwiz&nz>¥m&mm.i£w.it. h^V7.$(Dv-xm®t\:is^&mzm75ftiz&&L.'f-t~nmt,m 

izjtmztix^&tztb. h7>v^g#(D^^®»A<^'>L. £t>l=. £vhUtY-^V*$t*i->vt^$thm\z-mz 
gkM\zfa±?Z>zttfX'£Z>o 

loo^2l&tz.2to<D¥mt*mmzfltiV£fri*TWL'i&■rz>tzlsb. i#.<j>¥m#&tii±iz*m*t^m : Fo>mmmm*m 

[0013] 

[Sj^w&T.cicDfiBji^Hico^TiftBjrf&ojim 

w-mmx&v. m2itm±<Di\-iimizt$nz>mmmx&&o miz&i^x, 21 it^j^mtiAtsi afrt>u&%-\ <»*m& 

iffi(HT« mi (D'>Ua>»«R<b^-r 0 ), 221**1 <D->'J=i>*«t2i±lz&MU lsli:<v'j3>m^S^<t*^e>3ti:-&m2 
<7)**tt»«(JMT,!g2(D:>U3>«;|S<kfrrK23l*m^ 

*ffi21l=ff*J$£*u v'JziXf <h. evhm3te&tfm2<Dis*)Z3^&m2t<Diji&tt<i;Z>W!'l ffiift^tfeSo 25f**2(D 
->'Jn>S1g22|r^^^T^-trXr-^>S;x^. 26. 271*. 7^*Xh7>vX$25<DV-XMi£fc\fcl/hW>^lgiT?. 
1*1=261**1 ©V—X'KL/-r>««» 27l*|g2(DV-X-h*L''r>M^T'fc-5o28l*|g2(7)vy=l>S«22lC$ilCff^fiJc$*i 
7c. T5-bX^isi>X$25(D'T-hnm. 29l*y-h»*i28<7)V-X-Kb'r>^26, 27ffllJ(7)filJjSI=^^Hfc J 7-*-h^ 

<b§L 301*. m2<D~>i)^i/mm2<DTt**b^>i>x$25fflizr*f&£titzm2<Dmtmx°&z> 0 31 i*tS2a>vya>e 

1fi22±lCffm£;ft7r!g3OTi^bl)S.32l*|im£T^^ 
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31 ±lZBf$.£*ltzM4<DMitmV&Z>, 34l*m2(OvUa>S«22(D±^IC^jS^tLfc^A'/^. 3514^/^34(0 
TSRirtti, 36!±-K«R»«35_tjrlKj*$.*t, ^ / ^ 3 4 CD 1* * M i: ^ -5 1* M , 37!*S|**fe!S36±!CjKJ5g*tlfc, *- 

mi <Di>Ua>*ffi2i Jt(D±®lcl£<bM(@^t!-^)£ffMU RlTMcDt*^h^23CO/^->lc/^-^>^L. -£(&ig<b 
>*l»*tfc«, micD^'Ja^a^^co^aic, mitf>i£<bffi24£. ^^bi£lCc):y^j5E-r§ 0 ^ic,micD^b)l24 

±tD^®IC^igSv l J=l>ll23a^©fiE-r-i)(M3)o^l^s ^^SvU3>lg23a±(D±®IC7txhUvXhll40^ff^Lr, 

S®£¥ffiK-r6(m4)° i^/<v^ai=J:y, mi <Di£<blll240m®*<3t:b:h.<i>£x% *hUi?*hlg40;fccJ:i; 

^$S^">'J=l>il23a^x^>'5rLT. mi <Di' l )=tlsmmmM&fc¥-\z1-Z> 0 Z*l\zM % #J®Si/'Jzi>ll23a(7)- 

»*<*1<DS/U=i>»«2t<D»lzaAii*nfctt»T»#LT^hlt23A«»**tt*.(ja5), 

[001 5]afcl=, p^(7?m20)v'j3>*ffi22±co±i5lc. &itfl:&lc«fcym5<D&<bl84i£j&jiEU -e-0±(D±®lc s cv 

D(Chemical Vapor Deposition)&|::<*:y31bn42£Kf£U $t>IC^0)±<7)^:®lC % CVD&ICfc.lJ m6G>IHbl|g43£ff2fi£ 
■T-So *l=«60!)iHbBl43±<D^iBI=*hUi?^H!l44*»*L. V^-ftt»l:J:y/^-><btS 0 CCD 

Uv7.h/^->44£VX?lcL-C. TttSfl>*6«>iHbffli43, g<blK42. jfc£tfm5CDS£<bM4l£*;K^Kx.;/^><yLT 
l^£-r-i)(M6) 0 5JCIC V *hbv*h|gi44£|&£l,fcgL m6CD^bffi43^^X^LTTil!l(Dm2C0v'Jzi>Sffii22^X^ 

>?*lt. *>y a>x^$nfc»45S»si-r*. =©ai45i**, aticii:xLT:*niiwiic»***iri^*. 

v'J=i>CDtt46*<. ML «llcliXLT^Iffl|iSlcMA/fc*tt®^«f-g»(MZ)o JfclC *ttLTl^»2fl!)*>Ua>atS22<D*>y 
-t>S£flfcg8<b;£lcJ;y8^bLf=&.M£^ 

a>*«22<D->'J=i>Bi£|»*-rSo -t0>«» H*»ilfl:aicj:yy— HHb«29*5/Ua>iv^*#lfcai45©liBj3J:' 

JfciB I=»tft-r4b (BS) . 3fcl=» »6«>IWbK43teJ:^a<bDl42*|»*L. »2<D5/'Ja>»«22±<DMlC* 
*S B B a *>y 3>R28a*»J«-r* (@9> - 

[ooi6]*«=. ^ig»5/y3>M28a*fi«tt^*>x^>y(RiE)i=«feyx»/^>^-r*t % ->y3>x-/^*ifcai45 
o>mm. -r«t3^*>y3><DS46©«BisHt?ttiii=» 0^avu=i>iS28aA<-y--rK r >*— ;u<tfcoTg?FU y— k* 

«28*<»ia**i*>. -?-c7)&. *5<DiHbBl4iSHE*Lfc«, m2(Dv'j=i>**522±a>±i5lc. cvD;4 iz&MzaMib 
llg30£ff2fi£LTvUa>x-;/^£;ft/o1i45£ii^ 

^lMUgSJ?fii:Lfct> x.^/\*^;4lcJ:ym2C0it^bll30$x.v5 1 >y-ri)o -<D<k£\ g20)tt<b|R30l*i/y 
3>©e46(D±fl6(=Br2<DIRff£»LT* MrfM^lcfcacbdlcx^^-f £ 0 «t*-r^->t»2©i/ya> 

*«22±<fcy£AU IMWtfrat, N + SO»mi <DV— X-KLH^flM&eStfdW-*. (BSlI). JfcfC, £20)ifc1blR30 

£x-/^^&|r£y:£®x-y^>^XT.i^i3>x.y^£^ 

a«22a®^7K 5 FJC-r^,(lll12)„ 

[001 7]*|C, m2C0->'J=l>««22^±Ti£lcLT. mi ©«>y=i>*«21±l=«l«-r*. Z<D£&, mi <Dv'J=l>*<£ 
21lC»fiE$*lfce^/H»233&«. »2©->y=i>*«22lC»«**ifcmi ODV— X-KU-f>«*28fc*U *fc» IKfltl=B& 

LT^raissiciE^t^i.vy=i>x^^fc/ii45<7)«tfcstM*«ta)iiA<, t*<>h^23 < tTOic^«t-5ic-r§ 0 2 

«CCDv'j3>»1g2K 22l=E*t*N(tTaE*Lf=(W»Mtm*Tlfiy^*?1*<6 (013) ,3fel=. JR2©»>y3>at«22*, 

T;ud > >-f^->ic«fc-6x/<^x^>yaic«fey±iB©x.^>^*tT3. ^<nt£. ?— r-gHbH290>m20>v'j=i>* 

«22(CW »*-r**tfX^>^LTaiB**SFI=-r*o m2(D'>'J=i>»ffi22±<7)^ffilC % 

*>£;±A-r<s>o sfeic, «*-r*>*<aA*#ifcm2©?/yii>»fi22±a)^iBi=. »3«>inbBi3i*cvDafei=«i:y»rt 

LT. ||fflL"Cl^i/y=i>«iB*»3©IHbBl31T»a[5. HftMfcfToT* '>y3>©tt460)±iB(=«2©V— 

x-h*n'>fli«27*»a-r*(iai4). 
[oois]*i::.*3a>iMbM3i±a>£iin=*Kix$?*hK^^ 

4. >*^^l=LTTi6a)»3(DiHb«31*x^>yLTl»*-i-*. C*llcj:y. m2(Dlg<bffi30± 

^&^-h««28±lc*?fc-3T, ±fl5<D-aJ*<SttiLT|l!?L**i*. -t<0ttza>||||fl.»*a«)*«J:5lc, m2C0v'j3>g 
1S22±cD±®lc£*SSvU=i>jg£MU *t>fc^-05±<D^ffil^HxvXhlBI(@*-«±-r)*^L. 7*-MJV^7-r 
tt«ic*yy<^— >ft^*.C0DlxS?xh/<4r— >$^^|zLTT*6fl)*IS»^y3>BI*x^>yLrME*-*-*.c*L 

ic<fcy.imf^&^-r-«®28£&iS£t-&£#£iiv'^^ 

15). 3fclC» m2<7)->'Ja>S«22±(7)±®IC, *4©|Hbffll33*CVDai=«*:y»«Lfc8fc» *40>IMbil33*J«fctf »3© 
^bK3l*S«MlcftS*oitTx^>^L.T*©m20V-X-hV^>«BJ|E27<D±Si©-^*SmLrBB?Lffl5* 
tetfL?Z>o z©IHfl.tt£ffltf>S «fc5l=. W4<Dl«bM33±<D^iiil=*ISa'>y a>M*»j«Lfc«» za>#M 

i/y=i>«*/<5f-x>^*Ctlz«fcy.|B?L»*^LT»2<DV-^-hV^>«*27l=»«^«,^/^34<DT» 
*«35^»fiE-rS(Hl6). 

[001 9]Jfcl=, m2(Dv'J=l>S«i22JiC0±®|CCVDJilC e J:y, SlbKSfeliBtbDK &*lM*C*t&©*£K**&tt« 
*AVN°v$34(Dli®f*|g36^<7>±IC#ii£|ivUzi>^ 

<f*/<V*>X— i/3>lK38^^n^*illlSlwSteT^jSrSo-*L(C«fey.DRAMa)y^U-l2^l*^fiE**l*(EI17)o 
[0020]Kl±(7)<fc-plC«liE^-i)DRAM(O ; E'J-b;H*. e«yH§23A<a«>a*nfc»1 <D'>Ua>*«21©±(=, T*-b 
Xh^>vX$25;b<)&J&£*L*:m2<D:>'J:D>«^ 

fc, *2©S/'j3>at*22J=. ««l=»^*«=»l**;hfc$/y=i:/<Dtt46(=l*. NSL PS. NS©30fl)Jl*<|il=»** 
*lT, ±T(DNS^A<T^-tzXh : 7>vX^25C0V-X-Kb-1'> 1 fgJgE26. 27£tty« ^0>v'j3>CDtt46CDJiB£H<tr.fcd 

i=» y-hii<b«29£frLfcy-hM28tf«r=#js$;h., ^ 

tt32jWS«**.*&|C7$*Xh7>$?*$25©m2<DV— X-hV*>^ 
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tmmizffif&zH&^tiz&iT. m+wmtfm'hztL. £t>ic, t*yh&23. r ^7.^^7.^25 s n*v***<*,*34 

[0021] 

>sis*ti3m\z-mz&/»T'Bi£2ti&tz&.¥mmmmm<Dmmm&WL<iiii±+&o 

too22]*fc, 2^(7)^^»«^fifiy^^-d-rMitLTi^f=to. spfiStffiuu m^m(D^(Dmm\±t)^±-t 

&tki\z^y\*&kh^*>7.$£**f^$&m\z&w&&m&&m^ 

W(»$mittf$mmz'ii7Lz> 0 



[mi^<o^BM(D-mm^\iz^DRAM(D^ > )±)iya)m^7jk-tw-mmx'&^ 0 
im2imion-n®izt$iiz>mftmv3b& 0 

[M3]C(D^B^(D-||^jlZcfcSDRAMO)^'JHz^(7)i?it^5i<D-XfI^^-rBiiSEl-eifeSo 

(M4]C(Df£B^a)-|li£0yiCj;*DRAM(D> : E'J-tr;ixa)Mit^^<O-Xli^*-rBi®llr*&'So 

[M5]C(7)||B^(D-||^JICcfei>DRAM£D^U4z;UCD^^j4(D-Xfl^^K®g|T*ife-2>o 

[M6]C(»^B^(D-^0lJlrJ;§DRAM(^>^U4z;U(X>tSjg^;i(7)— Xfl^^-TBiSEir-fe-So 

[H2]c<ofgB^(D-||^Jlc<fc*DRAM<D^U4r;ucDMii^;*co-xifI^*-rWi®0r*&S o 

[MSlCcDlgB^ro-II^JICcfe^DRAMro^U-t^aJifig^^tD-Xfl^^-rKrBll-Cfc-S),, 

[M9]-ro*B^(D-^^lc<t§DRAMa)y^U*JU<7)iSit^;4<D-X|i^t-Br®®T*fe-5o 

[MlO]ZO^BJCD-||^lC t fe^DRAM<7)y^U*;i,(7)i!liit^;4(D-Xg^^-Bf®El-Cfe'5o 

[Mll]-^^BJ(D-3I^J(Cj;SDRAM<7)^U42;U(7)Mjg^;4(D-Xg^^Bf®ElT-fe-So 

[Ml2]ZOfgBJ(D-||^l=^^DRAM(D^^U4r;U<7)iSit^;i<D-Xg^^BJr®llT*fe-g) 0 

[Ml3]Z(7)f|B^CD-|IMlC < fei>DRAMCD>^EU-b;i'CDMit^a(D-XfI^-rBf®ElT'fc'5)o 

[Ml4]z<7)l6Bj(7)-||^0ij|c c fei,DRAMa)y^U4z;u<7)Mji^;4<D-x|i^-rBf®ElT*fe-5o 

[Ml5]Z<7)^B^(D-||^Ml=J;^DRAM<7)>^'Jiz;U(7?Mjg^ji<D-XfS^^-rBr®Eir'fe-g)o 

[Ml6]ZO*BJ(7)-||^J|Ccfc^DRAMC0^'J-b;Ua)^jt^(D-Xg^-rBf®ElT'fe-5 o 

[MJ^]-^*B^<D-||]^0iJIC^DRAM(7)>^U4z;U<7)M3^^j£a)-Xg^-rBiBElT-fe'i)o 

[Ml8]DRAM<D»^:m)?E^-r^P^^itBlT*fe«.„ 

[Ml9]DRAM0> ; E'J-t:;ua)4t*>vh^<7>^{ffi[HlS&El-efe-5o 

[Jl2^]ft3tE<DDRAM<7)^U4z;U0)^£^t"^®®^fc-g>o 

21 

22 S2<7>*3H*»;|£ 

23 £?h1ft 

25 7-^-tl^h7>V^^ 

26 mi(DV— X-KU-OSmg 

27 m2<DV-*-t:is^mW 

28 y— h*S 

29 >5r*-hgHbJjI 
32 ■P-Klg 

34 *-W^>$ 

35 TSBBH 

0® 



[M3] 




[M4] 
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y y v ^ y v v V v 



[Mil 



□ 



n 



33 



33 



E 



5^ 



if 



^-23 



■21 



T 



[M2] 



23 : f „ \ JjL 

27:*2*> J-A'FU^ 
J2 :?-»•**£. 




2/: t/*+44*JtiH 
22:*2**4*MM1 
23 : Vy t- *jl 

2$ : 77t vX* 
2f :*7«y-X-Klrf?4l*K 

27:*2.»-;-xKM>4i*K 



if: 



[M5] 
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[M6] 



[MZ] 



[Mill 



■23 

■n 







v v v v 
v V v v 








V/// 




'sssssss. 


rssssjy/rssss* 




r i 



^42 

C 




^ +5 




ft 45 




[MSI 
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4i 4S 




■W (rr 




[M12] 




[M13] 




[M14] 




[M15] 



30 2f 32 




[M16] 
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